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^l^S 7fl^* grfe ^>0l3 S ^l^ Bfl^ A]E ^ H ^12: «<HH1 
^1 tfl^H ^1^^ 31 Wfl<lE)^ t^o] ^Ol^^l^; 5. 

f-SH t^^S.^, ^ ifl^l ^ ^>o]3. S p1b1 ^^(sag height)* 

^Hhs^z. yfll^l sa^l *>o-|aL3.fe yflio] x|h^ ^ ^ ^ tfl 

*H -^1- ^s}- 7fl^(conic coefficient)* J^^ilS. ^ 

U"^^ -S^-Sr ^ ^ ^ *1 ^(angular field of 

view)* £5.^ ^r°-g.*\ ^-^Atf fe^r fl51(brightness)-I- ^ 

£ 7 
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^1 

*||o^ ?fl*M- ^1-013.5.^13 ufloj AlH ^ =L ^lS ^ {MICROLENS ARRAY 

WITH CONTROLLED CONIC COEFFICIENT AND THE FABRICATING METHOD THEREOF} 

£l^r ^Sfl^ £Al^ 7l^£ 

£2^ JEl^ ^Bl# Tn}ol3. S ^3 flflojol AlH^l 

£3^ £2^1 ^JTcHd rn-rn^l tc|-& ^^-Tgs 

£4 g #€<?H p}°lasi^ yfl<loi aih# q-Bf-^fl £ 

£4^ Bj-a ^Bfl^l P>ol3. S ^)3 wfltol ^-2}-^ AlH^l lE^ltt ^g^s 

£5^ £4^1 V-V^l 

£4^1 ^>ol3.S^lS wll^o] ^-a}-^ AlH^) ^Efl^l €^11- n>ola. S ^l S yflojol % 

£7 xfl*l 5L9^r ^ MaHH ^ z\)o]^ wl^Tg 7fl^» £xr v}o}3.3,$\^ tifl 

1°1 ^€ AlH* ^^fl JE^AS^, 

£7^r ^- ttj-^- Hl^Tg ^1^» ^ n>^3.S^l^ Wfll^l ^-2}" 

€ AlJE* £Al^ A}X|£ 
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£8^: 517£] Vm-M 14^ ^^S. 

£9^r £7^ IX-K^l ^ Sf^JE 

£10^ £ #€SH ^ ^las^ls ufl^o] 

Ell^r E7^ ^(unit) *M 33.^3] J^tfl 

£12^ jeii^ xn-xM i4€- ^^s. 
Ei3^r 3eii^ xrn-xnH ^^e. 

£14 ifl^l JE16^ £7^ nM3S^!2 wfl^o] AjH^l Xls'^-g- ^r^l^S. i+Bj- 

7]-^^ &7\)W: 7 fl^£ 

^ ^ Bfl^ AlHS-fB] *(|2-^-g- 7>^-^ ^7^1^- 7fl^E 

E16-£ x|]2^-g- ol-g.^ ^jg f ^ ^f§=o.s. ^o]^- wl^Tg 7^1 ^ *Ma3.iffl 
S tifl<g a]h« 4*)l*Kr #541* 7 ^£ 

E17-& .^^AH6j) llj-S. tfj^Tg 7]]^ Hfl^o] 

100: ^Ha^^S yfl<g 110: 0 }ol 3£ ^ 

120: 7]& 131: ^>^^ 
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132: ^f-spf 200: 7}&& ^ u]*\) a]h 
210: ^ *H1 220: p]^ 7]^ 

300: afll-g-^ 310: 
400: ^ ^ nlAfl a]h 
500: *fl2^ 510: 
800: 

*IH^ 7}1^# 3fe *M 35.312: tffl<g A]E ^ zl ytys. yj-^ofl ^ 

a.tf -S-Afl-Sl-Xlfe- t>HHS5gS Hfl^o] X\B.S!) ^ ^ ^3) wj-^ofl tfltb Hi?- 

^ ^^(conic coefficient)* AA sfl^- 3» 1HJ=^ ^ >$^-£- ^ 

*r*8 ^ ^ *\°}A( angular field of view)^- #3E^- §fe aflS % o] 

A. 

ofl^ £ Al^]( LC D)oll ^ SM^i- Sfrtfl JfA>*H ia^ii l^l^O^ 

*Y%-A7\ €■ ^-g: -1: ^ &LE^r «?: HS^!^ iH^li ^r5 *HMjI , ^e^Hfe- ZL 

<33> SI £3f ^2fl^ ^H.^ ^ ojo]] A}-g-£|^ pH^5fe yfl^ uf^^ 

SL^SLsL*] , 3El£- ^eflo] ^3^0] 7 fl^ Ej ^b)^. ^ 
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H£«2 Bfl^o] ^-i: SAltt ^^3E, JE3^r £2£] IE-EN ^ 

*} 0 l3.S.3!S AlH(lO)^ Hefl^iCFresnel) '^2^(20) AS ^^4. #7] v}°]3.£.$\^ a]h 
(10)fe ^>ol3.s^^(ii)s- ^^>jl ^^jil 71^(12)2)-, 71^(12)^1 -tf^l 

tifl^^H ^cias^c*! 4^ ^l^^(Lenticular) ^(11)14, 

» ^*Kr ^-^(Black matrix, 13)4, ^^M: ^a>^ *1^*>S. 

^ ^§f^F§K Scatter, 14)4, ^^HrfKM)* iLJ^T-lE^ f-^^l^fAS ^^(U)^ # 
^1 ^.^^-(15)^- sf-^H ^^4. 

<35> =L^\JL, Sefl^i ^1^(20)^ S^l^ *l*l^Kr 71^(21)4, ia?l 

^ ^°<hir f^jAS ^JAS ^^-(collimated beam)JlS *l*3*Kr ^ 

31^(Collimate Lens)^| is}^ 5.31^ fe(22)5. ^^4. 

<36> n&m, ^fl^l ^(Liquid Crystal 1 Display), ^ ^ (Digital Light Processor)* 

Image source)AS °l-g-^>^ ^3.*?H 4-§-^ fe^- ^ « 0 >^ 

— tifl^^ ^E^- 4°l3.^fe(ll)S*|, ^Tgo] ^ T^ofl tfl^^T?]; 3g 

*r ^ 7fl^ofl Sfli^H- AlC^^ 51 Til ^M, ^ «j- 

&4. 
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^ P>o]a.^p]Bl ^51^ ^l^s). s.^ ^o]( sag height)* ^>ol3.^^1^ tifl<gofl o^O^A-^ 

p].o]3 S ^i^ yfl<go] jg-aj-jg ^ ^ ^aj ifj-tgzofl tflsH ^-i- ^3). til^^ 7^ 

(conic coefficient)* 711^.2.^. -^-o] -sr(->fl S^^H *fl# ^ 2: 
*| ^ ^ ^ -M ^(angular field of view)* *H3.5.ifflS yfl<g 

A l °>^* S^^S-Ai ^MHH Jl^Kr a^^l ^ tg^-i- *H^Kr 

^ ^ *)-§-] 

€ 71^4; >S-7l 7l^ t^jt). ^ ^ofl ^}c^ ^-o)^. wl^ig 7^1^* 

^ *fl*l ^ ^1 3.^*1 B] 31^4 ^ol( sa g height)* 

Sfe tifl^ol] crio^ nl-o]^.^^^ Bfl^o] ^JEc.) ^ ^ ^ T#^ofl tfl^-cc] ^.-g. 

ti>^3}- wl^p-ig 7^1^(conic coefficient)* 7^^ o S -#o]^7fl «fl^ # IJ-U^ 

a^o. ojo^^ s^*H ^ 3i ^ ^ ^^(angular field of view)* 

"oM^H ^(brightness)* 3>51^- ^>7l 
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will ^ ^1-M-s ^o] at^oltq.. 

<42> ^ ( ^£3.^1 &<H*1, *MH3.«S» ^^r^ t§^^ 7l^ ; ^-7] 7l^h 

^ €^^1 ^ ^ ig-^ofl tfl«H #°ltb wi^-ig 7^1^ ^-zl sell 1 -! 

(Fresnel) ^l^S^-El ^3g-oj ^.a^jes. afl^s]^ t^si\ pH^^^S, 

t^I* *IH^ u l^^ 31 ^* v}°]3.3,$\^ yfl<l aih^I-; #7] v}o} hs^s nfl«l aIjeo] 

S<3] ^^91 %^ ^S>\ s&7] ^>^ofl tMWjl ^-71 p>o]3.S.^S 

y H1 ^-#A>^ tifl^; if-^H ^€ 3* 75Kr 

<43> o]^ ^-71 tiH^ wi^Tg t^i^# ^fe yfli ais# ss^j^ ^HfH 3 

-8-«H ^ ^l 6 ) 2 ^ ^-J:^:* 1sK|7H ^o.^a| ^s>\ /.] o^-i- ^=^1^1^., 
°fl ^^l&^I ^^(diffuser)^ ^ ^7># ^^>7] 

^-7] 71^ 7.-^] ^-g-^^- ^ ^Xfi ^^]» ^*Kr &7))Q; ^7} nl-ol^S^l^S. S 
^ <#7] v}°]ELS.$\2±<>\ ^Z\o] ^ Ic^jL, 

Ic^sqoi ^ ^^1^ <HJf» ^(development *i|7iffRr S^^s.^ 

*>*H ^1 ^ ^S^Kr ^ ^og. ^3.51^ af|2: «o V ^^r *0 

<45> H^ul, 5I|A>^ ^iL# 3*Kt8t£l)*H ^7]^<?] ^^-AlJlS ^^>^ -ffl^i°ll & 
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ofl tfl*H A <Htb 7fl^# ^3E^. nfl^S]^ pH 35.^2^, ^} 

* *H^l ^l^r# 5fe p>ola.s^ls tifli ais^; a 0 v 7 i p].o] aa^a yfll ^ 

^ofl ^ ^V(CCD) 5E^r ^ ^ tiV£*)l(CM0S) ^>«! 5. 

^^1, ^^(cavity) nfll-g- ^ ^lS^m ^-71 Tfll^ 

o.S ^ -g-ol^- ^ ^ ^-§- *)la^Hr #7fl<4; ^"71 bH3 ^ *1 

7]J1, ^-7] TJ)A\) ^Kg- ^ Ol^ ^12^-^^: 7}^}^ ^1^-; # 

71 7112^-^AS Tlll^ P]-ol3.S^l^ yfll ^*§*H ^Ml^Hzr 7)12: 

^^-S. §fe Tfl^ ^ P>olH.S€^ yflt *1H« Tll^Bf ^ 

Zl^ZL, ^7l yfl<g ^EflS. ^-T^ ^ SlSL^ <#7) p}o]=L S 

tifll^ S=|#oj c-|-g.^ tfj^ ^o]^^ ufl^ A] 

T=Kh ^-t- SH*1, ^71^ 7l^ ^ ^ofl tflsfl ^^l^ol ^nj^r 

^•nj^ ^.7l# *j^]-7fl ^>7] ^^}7lS. ^tf. SE^T #^*b tMJ4 ^ ^ ^-xg- 

-f^l tflSfl^ ^ Aj-^ «-Jr# ^^ul, rLofl tfl^ ^-^ ^ ^^J^. 

^71 S 
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<50> ^Bflo) ^ola.s^lS «fl<i<q s-^l^l-i- n^}7) $\f>}<*\ ^ %Q9l£r tfl^^- 

10-2003-0043354 J: ofl 7l*fls) H^j^ ^a^5] p>ola.S^l^ Hfl^ « zz. *f|2: 

<51> £4 ^ #^010]] o^a] P>ol3.^^1^ yflojol S. 

T&CLS.*], £4^ ^Eflo^ ^olHig.^ yfl<go] ^-3)-^ S.*)® ^JE, £5 

^ £4^ ^TEHd v-v*fl ^ ^igs, £6^r £4^1 ^lasfe Hfl<iol aih^I # 

fiflo] ti>o] 35.^1 ^ tifli^] ^IH^I tfl^ X|o);z}- ^ s^^c.] y]^ ^ 

i£°l tf. 

<52> S.^^ ^5L^ofl ojc^, ^Eflo} fe y fl c|£. 

^>7l ^B^o^)-, ^ #^^lol ^3^£| ^>°l3.S.fe Tafloj ^ ^ ^ 

ofl^r ^3.^2] P>ol3.S^lS Wfl^^r Ej-^(31) ^BflS. *§^£)<H ^ «J-tg= *J ^^1 wj- 

<M «oH^ ^^M: ^J±% ^ $XA] S\£LS-, %IL-£:-$r ^3KF§^ 

^°1 o]6fl r^-el- ^oj^j. ^^6)] tR-a^jE ^ A]o>zl-ol 7fl^S)£.S. ^31 

#5:^1 ^o>xl7ll ^r}-. 

<54> i6 ^. ^Hl^- P>ol3^^^ yflo|ji|. ^ i§Aj-o] p}ol3 S ^ ^fil^ Al 

^H^, S6(b)^ Alo^oll tc|-S. ^aj Wj-^O) ^ o.^ ; -M^l^r •& #€ < 5l°] 

^013^.^^(31)0^ X]o^6\] tfltb I+B].^ ^^H, ^Efl£] ^lEl-t- P> 
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Ol3Ste(H)^ A]o>2]-ofl ^ ^JEfl- L^ufl 3Ht}. #7] ZLBfl^o]} £ X|^ WfSf ^o], Bj- 

* *r SU**. ^-JL-t-i- ^l^lfe ^Ml7> ^jl, Al^7>7> ES^I^ €5)1^1^ 
°1 0 > *H S^-erH ^ sft^S. fit S7io.S ^"Tfl 

<56> £7 ^ 5=9^ JsL Oj^Aj^o]] rcj-s. ^flo^ 3]^. yfl 

I 0 ! A]H» M-Ef^ JE^O.^, £7^- ^tgo] oj^^l^^ ccj-s. 7^ 

* ^ t^HH-S^ tifll^l £A]^V Al-Ali, £7^1 Vl-Vm^l 

£9^ JE7^ K-K^l ^^ E o]ji ) £io^r ^- t^^H ^l^H 

€ -%H V ^ ^fl *Ha^fe ufl^o] #2}-^ Al-Al^o]^, sue. H7 

3 ^(unit) ^o]aLS^lS^ ^-cfl AM£, 5Li2^r Ell^l XE-XH^l ^^JE, 

£13^ JEll^ Xni-Xm^l t4€- ^^Eolt}. 

<57> I^AHH ^ ^]o]^ tfj^g ^ P>ol3^^)^ yflojol ^ 

H(100)tt v}o)3_^$\^ai0m^r ^%}5L ^^§>£S. 71^(120)^, -8-71 71^: 

(12)^ wfl?i£)^ ^ ^ ^(wi-vi) ^ ^ ^(k-ix)^ tflsfl 
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-^r-i: w o^1 tfl*M ^ ^-o]^ 7fl^(conic 

coefficient)* #3E^- ^Hr^ d}o] 3S .^1^( 110 )s.^. i^-a) ^-^t}-. 

<58> a o V 7 ] 71^(120)^8: H ^17> 35.te(110)5l ^6fl o^}**] ^^S)^ 

3 ^^>1 (focal length)^ ^§fl^lcf. 

<59> ^-7] p>ol 3 . S .^i^( 11 o)^ ^3go] xi-XI ^sj- ^^]o] XII-XIIlHN te§H ^l 1 ^ 

* #3*1 Rx, Ry* 7}*H, z}-z}-<2] ^ Kx, Ky» £±= 

^135.^1^(110)^, j=^ # ^ 7l^(120)o11 ^ SL^r 

t*. S=-ft, #71 p}ol3SiS( 110)51 37^ 5H£ S^l ^1^1 §fl^-£^l ^ ^ 

ZL 3.7] ^1 fe5l wj-fo £ ^ D }ol 3.5*1 E-l tfl^ ^tffl 3.5*1 

^^HH ^sfl^lJL, *Kl35fe(110)5l feo] ( sag height)^ pHHS^(110)S1 ^ 

°f| ^1, 21^ ^g- ^^o £ ci-g.^ j=a>i§ rl^efl 

o] ^1^ ^ s^^a-^ ^^35^1^(110)51 37l7> ^o}^ ^ ^-o>b)1 (Moire) ^ 
^ ^ ^ 1^ ^"^m *r *H 3531^(110)51 3711- 7>^*b ^1-711 711 

<60> <^7)*], Z}-^ t£°) T^H 35^1^(110)1:51 Tfl <£sm ##*»|1 Bfl*|£) 

°i *fl-g-i:(fill factor)7> 100%9l *l]-§-§- ^15 ^s)^- wf^^rf. Q# 

*fl^"§- tifl^^ tfl^H tfl^^ afl 10-2003-0041264J:^l 7)^ 

*ti-§-#(Fill Factor)* ^ *}°l35fe wfll ^ rz. «J-^rg- ^§>9| o.^ , rz. 

£10* ^-JL^ Ti^-Srl #35)1^ t^s]- ^4, ^ ^l 3531^51 yfl 

^(40-a- *M35fe« -i^Kf 71^(12)3}-, n $H ^A>^ ^^Al7l£^- ##§1 yfl^s] 



in 
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^€ *r°"|H5. ^(11)^, ^ *}o"|H.^fe(ll) A>o]o| Zt^^r ^5Mf ^ ^fl^ 

(13)-i: T 1 ^^. ^T, *efl^ ^MHSfe tifl^H p>ol3. S ^^ A>ol^ # 

^^r -S-71 ^ ^-§-^-(13)^ $H*1>H ^l=j-. ^H^S^S Wfl^oll <& 

# *ti^§-&- *>°l33.«2:Sr ig^tg Hflt^ 6>qB)-, Z)3L Hfl<i ^ ^.g. ^ 

°1, ^ W 9? ^ ^J13. ^j^o] ^-o]-grl-j7 Z}- ^ofl *W 

31^7} -S-ol^^ ^ %o]t\.. 

-i;^ O^-S]- #Oj^ ^ > ^5flO) ^3.^H ^-§-S|^i Sfr^X± 

^(14)^1 lr^^>7ll $6] ^ tQ-^o] ^-g-£)^ ^H.€^H^r W^>## ^T^TlM- 

5Etb, *f°l 3.5.32^(110) ^ wj-^o^ tij^-Tg ^ 1{x # -mrf 3.-EL OiL^]- ^ ^ 
^ 3Mr ^ ^JL5L 7j ^Hi 31 (prolate spheroid)^ ^^*>ul, to 

^^^c^ ^ ^ ^ 7fl^ (Numerical Aperture; NA)» 3711 *H a]o>z]-^. 

^ « 0 >^ 7)1^ Ky# 0±L4 e - o_ ^(oblate ellipse)^ *§^S> 

(brightness)^ &<>1 ^ ^l^^M: S|-iLt ^ ^7fl ^rf. o]^ zl-o] ^-g- 

(Contrast)^- *fl^(Resolution)-l- ^ ^711 €^r. 
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<63> ^ j T^x] £13-^ >S"7l *H3.Ste flfl^ ^H(100)7> ^H.?H 3-8-3 

(aperture) 7l^# ^ ^W(131)4, ^3 *W 3.3.^(110) 

3 ^^l^r *><>1 as fe(110)3 ^^o] ^ ^r^l <8^€ ^4^-(132)» c| 

<64> ^-7]^ ^ ^m3-(131)3r W^(132)^ ^ ^ofl afla^t)-. ^ 

, 3S.«S(110)7> 71^(120)^ T^ofl ^(lamination), iEX(coating) 

^-S-^* 5Hr ^ ^« ^, Ajtg^ Tgo. S ^^^-(collimated 

light)-§- S^V^l-Tg p>o]3^^i^( 110 )^ ^oll £M ^^^1 

3°i ^ iMl i^(exposed)€^. ^jI, i^3^ ^ ^"^13 ^Jf# ^ 

^-(development) ^3 ^T]^, pHa.3.i§S(110H ^^>3^ ^^^-^ ^33^. 

n. o]£|cq ^^-( s tray light) *r^f^r ^#^>n L 7> ^Aj^t]-. 4I-7I3 ^ ^13-3^ 

^#A>^o] wj-i^^- 7>xl] ^1 (self-alignment) ^-3. t4°13.3.^ tifl<l a]h(100)3 

##a}^ wfl^ # A>ol^ S ^X| ^7>3<y |M -&>xl &J1JELS. ^*<H ^.3.3^ 

<65> ^ f 7 flig| P>ol3. S ^i^(no)# ^o.s *r°l3.3te(110)3 ^-^^r ^^*>7l 

<r*8 ^3 =^3 #^<H1 tfl*H Si^Sl Rx, Ry» ^ *H £3.331^(110)3 7]^r 

(120)^.3. u)a\] ^3 ^A3 ^3 <y^-^^ 3«-^«-El o]7}^-o_ 

<66> £14 ^ £ i 6 ^. r= 7 o} p>o] 3.^^12: tifl^o] #3}-^ a]h3 ^ S #7}] ^3 33 

^ 5L^il33, 5114^7 S7l ^-S#^r ^^§1-71 ^)tr yfl<I* 
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7B^Kr #7jl» 7fl^ E) £15^ ^ll^* ^^><^ ^ °1 -g^M ^P" 

7|1» £7.]^ 7fl^J£, J£16£- ^2^* °l-§-isH ^ ^o.^. ^-o}^- 7|1^« 

#7^ £o] ig^cq TX}-^ ^ o]^ til^-Tg 7^1 ^# ^ *>°1 35.^1 

^ tifll 0 ! ^€ ^IH(IOO)^ 2:71 ^ nlAfl t& 

(cavity)(310) ufl^ ^ ^1^(300)^ ^l3E:*Kr #7fl<4, ^1^ (300)*- ^ 

^ ^ *H1 a1e(4oo)# ^lS^Kr -$7} ^ *H1 ^ 

Sir A]H(400)ofl 7>*H *H ^S^* «l^p-^ *H ig^M 

71 JL i£*8^ *H1 ^tf-i- ^ ^ ^12^-^(500)* 7>^*Hf- A2 

^(500)* ol-g-*H ^r*$, WAS -y-o]^- wi^p-ig 7)1^-1- ^ *}°l3.sfe 7] 
B(100)« *Ml*>fe ^)S- Tlls^rf. 

^"71 *)1 1^(300)* *fl^&Kr #7)1^, 3E.15(a)«fl £^1€ 71^(220) 
^Hl ^ «o v W ^2] wj-^ol ^o] ^ ^ ti>^^- ^ ^ D ^ ^ s#(2 io) tifl^* 7}^ 
^S-i- AlH(200)# ^^§>^L, 3E15(bH u)*3 J§->1 ^ 

OlAfl ^-S#(210) Hfl^ >$H ^^3. £^ ^ JjLofl Aj- 7 ] ^-^(211)^1 ^^-O] 

*ll 1^(300)* 7}^-^. ZLBlJL, S.15(c)<=Hl E^l^ ^-ol £^-4(210,220)* afll^ 

(300)6.5.JfB| o|^( d etach) SE^b ^|>i*H S.U*\) S.*)& w>£j- ^<>1 ^^^(310)<^1 >fl 
l-g-^(300)-i- 

^717-1, Aj-71 pl*n ^ s# (2io)^ 7>^ ^"^^ ^ ^ 
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^T^^r <#7] ^ *H1 ^S#(210)* •S^S. W]^^ p>o]a.s.^|^ yfl<g ^ 

^"71 ^ ^ *H1 A]S(400)# ^l^Rr ^Tllfe, £15(a)<^l «}^- ^°1 

, *H 1^8 (300)3 7}^ ^^(310)^ nfl^* ^A>^7l ^ <r^l *1| 

^ 71^(411,420)^ »1 1^(300)^1 ^^^(310) ol ^1 ^ (Press 

molding) ^W7li4 £^>Z1, #7] ^U^-^(300)-i- =t^1# 71^(41 1,420 HI ^^1 

?Juf. ZL^Jl, 71^(411,420)^1 7^^* £A}§}<^ *r*l# 71^(411,420)* ^3^1?1 

^, (410)3 HfllS 71^(420)* afll-g-^j (300)°-^fBl ^S^H ^ ^ 

°1 -§- 6 ll3: ^ ^ *H ^Slr A]e (4 oo)# 

^■7} ^ ^ *H1 AlH(400)S^ ^2^-^(500)* 7>^§1-^ ^1^-, £15(b) 

*il j£X|^ w]-^- ^oi ; 4^1^ ^ xi\*\] aih(4oo)51 w o v^( £11 o] xn-xn«j- 

*J0* 4^ 4^§3 3^ £1^(800)* 7>*H 3,71^1 ^ ?§^-(410)* ^ ^ ^ ^HHl 
rcj-e} z]-z]- 7^1^ Kx, Kyi- ^ Hl^ ^h°S. ^Al^tj.. ZLSlJL, IE15(c)sf 

£15(dHl H^l^ ^1, wl^-^^-S t£*§^ S^l £^-g- ^ ^1=#* 

51, 71 #* ^-g-*H ^ ^-^^S. wl^S ^#(410)°1 ^A>s)c>| Tfl 

^« ^ ^^-(510)* ^£4- *)12^(500)* 7}^-^. 

^-§-§>o^ o] wj-^o]) 2)ji7^ tf^. ^ wj-^ofl ^-71 til#* Hl^- 

(Poisson's Ratio)°l5}- ^ , ^7)^ go] ^ i^o} Jg-o]-^ jft^g. ^ ^ v]*\] 

a1e(4oo)# ^1^- -y^ofl ^^A]7l^ ^^l£ 5.5^ «1^ ^^jo] 
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t\-. ^f, J5=15(b)3. g.*\& ^ °}#§H £l*H *§#J1S. ^^^1^1^ p]Afl ^ 

S# ^B^g^ ^§*1 ^ 7fl^« Hl^l #^5. *H (elongated strain) 

o] ^v+Tfl E)^, 71^(420)^1 €^1 tf-g-^M *M ^^1 ^(410) ^^-^1 

^o§°l Hl^ Tfl^ Kyi- ^ ^ b)-^ ^Bfl(Ky>0)^ AflS^ ^^^>7ll €^r. ^ ^ 

*H, ^ ^(£11^1 X I -X I ^)SL3,$= ^ -S-^o] 3|-g-3H ^Afl ^s^-^l ^ i# 
^ ^°1^ ^ °MiL4 cl^- 2)-o>^l7ll s)^, 7l^r(420)^l £«§«*l| >a-4-*>^ 

^3 ■7-^(410) i^Sl til^Tg 7^ Kx« £fe # ^Bfl(-KKx<0)^| ^flSi 3?- 

°1 *fl, Tfl^ 37 |^ ol^J- ^ t£^£| ^£6]] Hl^l^ ^^£)T^ ^71 

^1 ^ ^ *M1 *1B(400)» ^^H=r ^^1 ^ €^ tMl ^IHH €*8^- *H«-S 

* 7}*1^A-1 2:^^- ^ tj-oj:^- Tgifl^ 7fl^(NA)<^l tfl-g-^b ^ ^ 

^^«r ^ &M1 

^-71 ^12^-^(500)* °l-g-*M t)1^# ^ T^ol^fe H fl<g AlH(100) 

» >S3*H 4*)l*Kr £16(aH ^ ^1, ^l* ^ -f}-e| 

^ 71^(120)^1 ^\ Hit, £E^r ^ =t^M -fi-5l(lll) ^* ^2^(500)^ 

A>#*H ^12^^(500)^1 iE^^l 7>^ *8#(510)-i: -fr*^ 

* 3fe ^1(111)« 7><^ £4 Sfe 7>^ ^ ^ 0.5L ^sHH ^<tf* 
liBlJL, JE16(bH i^-m Wl-^l- ^ol ( ^-71 ^Ig^o^ ^ ^ ^ ojo| 

^ ^r-& ^ji ^ wi^^ ^i^* ^ih^ ^^las^isdio) yfl^ ais 

(100)« ^12^-^(500)-^^.^ o]^ ^5l^H 
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<75> <*|7H, 5116(a) ^ £16(bH s^-fr ^^^.S. Jg.<g^. 

*HiEL3Lte Hf<i a]h(100)« ^ &7fl 5U6(c)^r ^2^-^(500)^ °] 

^1 7l<£3. ^>ol3.S^lS. yfl<gol ^-Sj-^ AlH(100)« 4*fl*Kr ^ # o]^ ^ 

<76> £17^- ^ U^HH rrj-^ x|H^ til^ 7fl^# ^ n>ol3.^^] S iafl ^ o] ^> 

aj-^ ^^-^r ^-i- H^luL, £17(a)^ ^-Sfl a^ho] jl, 

£17(b)^ A}Al£o]r}. 

<77> ^-o], ^tgcq ^X|<^j p^s ^ ^o] 

w^o] ^-a}-^ A]e# ^-§-tb ^3.^ ^ ^ ^ « 0 >%H] tfl*>cc] ^-o]^- 

^ Hi^-Tg 7^1^ tii^ p>oias^i2: yfl<l AiH(ioo)^-, ^ 

*flS 4^^^ ^-#AHHi32)7> #*KKKl3lH ^>ol3S. ^1^(110)^ #Aj *S^S) 

ji ^i-7i ^o]^^.^^ wfl<g' AiH(ioo)^ ^-f-^ ^#a>^ yfl'Kiso)^)-, '^7}^oi 

A W?H ^tt ^ ^l^^S. ^^ElJl ^-#a>^ tifl <g 

(130)^1 ^^^1 ^^(140) 4, SS^j^ ^3.^ ^e>luL o_s«-b] 

^>ol3.S^lS Bfll A]H(100) ^ W^]:#(140)^| 7^oi ^]Jf^ ^#£|ir ^3. 

Qo\ SZ}^ tg^jg 7]741^^1 ^1^1#(150)^: S^-cc) 

<79> ^7}^- Qo) ^Aj^-O.^ P>ol3.^^1^ H fl<g A]H(100)7> ^-g-^ HS^'S ^3. 

^ *HiiSfe yflcg A]H(100)^1 S^^SAi 1;^ 0_*V 

^ ^ ^3 A]o)z]-,g- ^ &o», ^Hl ^ ^ ^-ofl 71^1^ ^ 
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^Ml* ^ Sa^L, (Contrast)* 7flAUl7l^, 7fll *M H5.fe(110)£| 4i^:§]-7} -g-o-|*> 

£.3. arsfl^JES] ^ o^Tfl €4. 

^fi, #7] pM 35.^2 A}H(100)« 3i|A>^ ^±L# ^^l(«t^p)^ ^71 

^^1 ^ u JIl €«r*Kr ^-g-m SU^. ^"71 Hl^p-Tg *>°lH.3.fe yfl 

<t ^1H(100)« ^ r ^ Charge Coupled Device: CCD) 5E^ -ftS.^ ^>3E. 
^(Complementary Metal Oxide Semiconductor; CMOS) ^t^}^ -#7] 4jh<$- ;£7 r £| 

^^(sensitivity) ^ *H#£# i£S 3-§-€ =^5L o]^ ^fl, ^-7] 

*M 3.5.^2: wfl^ ^IH(IOO)^ 7fll te(HO)^ ^^ol ^7}<i) ^-Jfofl 3. 

^7>^lS, ^"71 7>Al^- ^ ^ t^xi ^-jl^b} <>| 3] o] (Bolometer array) £E 

fe- 3^ 3^<5d o]nl 7-1 (Infrared Imager) ^1 #7] ^ojas. 

^til ^1H(100)» 3)-^ ^# ^-sj- Jf#jLS ^-g-^H *}<£|a1 °1^17^ i?l^-t= w ^ 

^Sr ^A]7]^ ^-^ ASS Oj-g-Sj ^Cf. 

°KH1^^ £ Wf^^r ^A]^^ S -g^rS^T, 

^ 7>w ^m. 

6 1# «f^f v}°)EL3.$lZ,m ^z\-*}5L^ 71^3)-; Aj- 7 ] 7} 

^ ^ ^ tfl^H Aj-O]*]- ^ogo} y]^LTg ^ 
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^>o1h.S.p1b1 ^s.^ ^^(sag height )» 5fe ^la^-fe «fl<l<*fl Sflo^ p>o] 

Mfc ufl^ol ^-3}-^ ^ ^ ^ ^ofl tfl*H 7fl^( conic 

coefficient)-!- Jflt^iLS -gfltg- ^ ^ a^o. S^cc] 

^ ^ ^ ^l°>^(angular field of view)* £^ lt°-g-*} 

HM^H ^ fl£ (brightness)* 3fe wfll^r zl xfls wj-wq^. ^^^rf 

€■ S.S.^ ^H^ofl ^-g-*H ^-Jl^* I^X^X] &_Ol£^ ^3] Wj- 

^ Ajo)^ ^ofl ^38^ ^Hr^diffuser)* *\)7]^ ^ 

<85> ^ "5b, til^ n]^ ^S#S^-Bi ol^V^ ^| 

^* ^ , #7] -g-tgofl ^H^T fgJfrd) v}o] 3.3,^2, yfl<g 

t^ojil -g-^^l-Tll ^]2f ^ ^Tfl ^t)-. 

<86> iL p>o] SS .^^ H7l# jLt). dL^JHHI ^ sU^Cresolution)* 

^^1^ *fl£ ^5]5}ES ^^#5110]^ ul^Afl^-(high definition)^ -%-o)^ tfl-g-^r ^ 
"^Hl ^ ^ ^ 5^ ^#-§- ^-S] ^7^ ^ ^Tfl ^Cf. 

<87> ^ ^ ^ ^KCCD), #J±^ ^ to^(CMOS) oln]^ «H ^|ol ( imag er 

array)^ ^ SMi(pixel)^ <^Jf<>|| <#7] *H3.3fe ^ zj-zf 

^ ^^(focal planeH wl^ig tffl^l ^ -§-•§- a) ^-J: 
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^^SCsensitivity), sfl^SC resolution) -I- ^ SX^ ^ 
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i*a^ i] 

^f-^H ^ <5 r ^ ;*)H^ Hl^-ig 7fl^# n>ol 3 ^^l^ yj}<g a] 

2] 

^-7] ^ ig-tgzcq wl^-Tg 7)1^- -mrf HJl OiLt} zj-i^- ^J-^ b}.^ 

(prolate spheroid) °]3L, <#7] wl^g Tfl^^ 11^ 3.31 lOOiLt} ^€ 

^ ^(oblate ellipse)*?! 33* f^jAS ^ *IH€ Wl^S ^]^r« ^M^S^I 

3] 

^-71 *H3.Sfe «fl<i^ ^ £5L-I=- 0.5L ^ «) 
^ 7\)^ x\ j= . 
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1*3 ^ 4] 

xi i%hi sa^-i, 

5] 



^"71 -ff-sIS ^€ ^^-S XH€ Wl^S Xl=T 

[3^*8- 61 

XI l*8"4| Si^Ai, 

^"71 PVolH.^.^^ Hlf^ ig^lg tifl^S. ^JlS. Sfe XH^ Wl^^ X] 

^# *W 3.3.^1 S wfl<i AlH. 

[39 H 1 * 7] 

xi i*8-*n sa^i, 

^-7] v}o] 3.S.^ ^fll^r EHl^ tifl^S. ^-fr ^lo S ^ «1 

8] 



X] i*g-4| 

^7} v}o]3_sL$\^ yfl<g£. ^l^o) 
^ XI ^« ^ *M 3.5.31s U f]<g a]h. 



IS f^^S -efKr XH€ tij 
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9] 

^ *Kr afto^ til^ 31^* ^Ha^fe tifl<g a|e t 

10] 

is^^ ^a.^H sa^l, 

ofl til^^ 7^1^# H^l^CFresnel) feS^fBl X\^Q s§*$$-o) S 

AfSlS^- yfl^sH t^<q p>c] , ^ti]^ wl^ig ^1=-^- ^ v}°}3. 

11] 

*ll 10%H1 91°!*], 

^7>^^ A]o>z]- ^ 7 }M. *1^7>3. #7l tifl^o) ^Tg 
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[3^8" 12] 

^ ^"t^l f^l Ic^al, i^-5H ^ ^t^ll^ ^(development )<L3- 
*ll7^Hr #7)1-1-; 

13] 

s^Hl 3*K*8t2n)*H ^7l^<y <^^jis €^Kr ^^1^1 ^l^l^l SX^*), 

*H tfl*M 31^-1- £-J£^t wflls)^ i=H^ 4°las€^t, t^i 

^-7] 4 d lasi2 *fl«t *HS<*11 &is} ^ ^>(ccd)»; 

[^^8- 14] 

2t|A>^ ^^l(^p)§H ^7)^o] cg^-AlsS. i£^Rr oln]^ ^o)l &d\*\, 
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°fl tfl^H ^Itt «i^ 7\)^m £^ yfll^M t^5) ^] 
*1H€ 7fl^# 3Hr *>°1hs.€s tifl^ aIh^I-; 

#7l p>o]as^l^ yfl<g A]ecq *)t£<*I] #J± ^ (CMOS) # 

15] 

^-wj-^o) ^^^(cavity) ufl^^: 3fe ^1^-^^r TIl^Kr #7)1^; 

#7] ^H^IAS iHg ^^o] -g-O]^ ^ ^Tg nl^l Als* ^2:^ ^Tfl^; 

A] 71 31, ^7l Ul^l ^S^- ^ ^ ^2^- 

f 4- 71-^1-^ ^711^; 

#71 *|12^J15. Tlll^ oMHS^S nfll ^1B« ^*l-<*j ^-711^ ^:7ll«; 

711 SEl ^ 74* ^^.S. *Kr Tflo^ yl^-Tg Tfl^-B. ^-^ c >ol V§<£ 
AlH» 711 S*Kr wj-^. 
[^U- 16] 

711 15^ 5^*1, 
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17] 

*ll 16%H1 9X°]*\, 

^7} 7]#oil ^€5]^ li^r ^iis *>fe 

n^Mr 3k$± 3.S.^\ 2. tifll A]H# *)l2^Kr 

[^^J- 18] 

§Kr ^ ^>o]as.te wfl<i a]h# *flsi§-Rr * 0 >^. 

i^^-^r 19] 

^7) *)}l^CL^3f-B\ El-^ ^^Ol -g-o]*!- ^-71 ^ ^ 3^*}- 

^-7] *)U^M ^-71 ^^ol tg^^ Tgofl ^6.5. SLSL*}^ ^1 

#7l ^*|#6fl 24^0] # 7 ] ^71^ ^^-A]7l^ ^1^-; 
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l^^r 20] 

*ll 15%H1 Sa°H, 

^-71 ^ ^ Afl X)^°] ^-7) ^ v)4 41-7] 

S. ^X|7lir ^}^, ^7) T&<% ^ AlH^l ^cy] ol^l-a^. 7> 

til^Tg 2^Rr ^IS ^ *1H^ Wl^^ 7fl^« ^>ol3S.^ 

21] 

^ 7fl<r» ^ ^iHJLte yfl^ AjE-i- ^Bfls. 4^1 ^ *r 
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